Abstract--In this paper, we show that for the inverse obstacle scattering problem with conductive boundary condition, the conductive boundary is uniquely determined by the far field pattern. (~)
INTRODUCTION
During the last two decades or so, inverse scattering problems for the Helmholtz equation have enjoyed a remarkable degree of popularity, both in pure and applied contexts (see the monograph [1] and the references therein). One of the most important theoretical considerations in inverse scattering problems is uniqueness. Different approaches have been proposed [2] [3] [4] [5] [6] [7] [8] [9] [10] . Many of them are based on the finite dimensionality of the eigenspaces of the negative Laplacian in bounded domains. In [5] , Isakov proposed a variational approach which was later extended and simplified by Kirsch and Kress [7] by means of boundary integral equation methods. The purpose of this paper is to adapt the method of [7] to the inverse conductive problem [8, 9, 11, 12] . This problem, which generalizes the more classical transmission problem [13] , arises in geophysical models in which an obstacle is covered by a thin layer of high conductivity [14] .
The scattering of acoustic time-harmonic waves by a penetrable bounded conductive obstacle D, which is assumed to be an open and bounded region in R 3 with R3\D connected, can be modelled by a boundary value problem as follows. We look for a pair of functions 
uniformly in all directions. The function ucc(&), defined on the unit sphere f/C R 3, is called the far field pattern or scattering amplitude of the scattered wave. It is a consequence of Rellich's Lemma [15] that the far field pattern uniquely determines the scattered wave. In (1.1) and (1.2), k, k0, and # are positive constants with/~ ~ 1, and f E CI'a(OD) and g E C°'a(OD) are given functions in the specified HSlder spaces with exponent 0 < c~ < 1. We assume that the boundary OD is connected and of class C 2 and we denote by u the outward unit normal of OD. For the sake of simplicity, in the subsequent analysis, we will assume that A is a nonzero constant, although our result remains valid for more general As. Our main result is the following. 
BASIC LEMMAS
The following boundary integral operators [1,15] will be used: Au + k2u = 0 (2.6) in R 3. When only one k is present and no confusion arises, we will drop the subscript k of Ck in (2.5). For the two scatterers D1 and D2, let G be the unbounded component of the complement of D1 U D2. We have already mentioned that if the far field patterns for the two scatterers coincide for an incident plane waves u~(x; d), then the scattered waves coincide in G. It is also known the same result holds for point sources in R3\(D1 U D2).
( S~o)(x) = 2 faD ~(x, y)~o(y) ds(y), (g~o)(x) --~ 2 ~D O~(X, y) .~o(y) ds(y),
2°_A_ (g'~o)(x) = Ou(x) ~D ¢(X, y)~o(y) ds(y), 2o2_f ° o#(x,y) (T~o)(x)= Ou(x) D Or(y)~o(y)ds(y),
LEMMA 2.1. Let OD be of class C 2. Then the operators S, K, and K' are compact from C(OD) into C(OD) and from L2(OD) into L2(OD). T is bounded from CX,a(OD) into C°,a(OD)(a e
The scattering problem for a point source is also modelled by a boundary value problem. Let xo • G and consider radiating solutions of the following conductive boundary value problem (we still use u~ to denote scattered waves corresponding to point sources): is contained in G. We denote by u~,,~ and vn,i the solutions of (2.7),(2.8) with xo replaced by x.. Then, u., is = un,2s in G and we shall use a single symbol u s to denote uS,1 and uS,2 in G. 
PROOF OF MAIN RESULT

(3.11)
The contradiction completes the |
